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Throughout the years, the spatial arrangement of active material in a reactor bed and its effect on the observed 
reaction rates have been of interest in industrial catalysis [1] [2] and chemical physics [3] [4] [5]. Results have 
suggested that the observed activity is influenced by both the distance between active particles and transport 
phenomena. Transport limitations between neighboring catalyst particles induce a shadowing effect (SE) which limits 
the total exposure of the active particles to the diffusing reactant field, thus reducing catalytic activity. The dependence 
of this effect on particle placement is typically analyzed in chemical physics [6] [7]. More recently, particle shadowing 
has also been studied with the Temporal Analysis of Products (TAP) pulse-response technique [8], comprehending 
both experimental and theoretical studies [9] [10] [11]. However, experimental data had not yet systematically provided 
rigorous evidence of the universal existence of the SE. In this work, TAP experiments are performed in order to 
evaluate the influence of active particle inter-proximity on the apparent kinetics of CO oxidation over a Pt/MgAl2O4 
catalyst. Using a fixed amount of catalyst particles, several reactor beds with varying degrees of particle dispersion 
and separation have been evaluated at different temperatures. Results consistently show increased CO conversion 
values as catalyst particles become increasingly more dispersed, thus serving as direct experimental evidence of the 
influence of the SE on catalyst activity. Furthermore, the dependence of the SE on the transport regime of the diffusing 
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